heterogeneous genome divergence. In the present study, genome-wide divergence and quantitative assessment of the excess of ancestry to a given parental species, as well as the 82 rate of change in allele frequency from one species to the other along the admixture gradient.
83
Although both approaches are useful to document the effect of selection and recombination on 84 differential introgression in admixed genotypes, they do not specifically account for the 85 demographic history of the parental species (Payseur and Rieseberg, 2016) . 86 An alternative approach that partly overcomes this limitation is the use of demo-genetic 87 models that account for varying rates of introgression among loci during the divergence individual locus behaviour as the cline methods do. Here, we pushed these inference methods 99 one step further in order to assess the probability for a given locus to belong to one of two 100 categories: (i) loci with a reduced effective migration rate due to selection and linkage, and
101
(ii) loci which can readily introgress.
102
The flatfish species Solea senegalensis and Solea aegyptiaca are two economically 103 important species in the Mediterranean basin that hybridise along the northern Tunisian 104 coasts, where they form a hybrid zone (She et al., 1987 
MATERIALS AND METHODS

128
Sampling
129
A total of 153 samples were collected from 10 locations spanning the distribution range of
130
Solea senegalensis and S. aegyptiaca from Senegal to Egypt (Fig.1) . This sampling strategy rxstacks was ran with the --prune_haplo option to exclude poor quality loci using a log-174 likelihood threshold of -300 (determined empirically). Individual genotypes were finally 175 exported in VCF format using the module populations.
176
We then applied population-specific filters with VCFtools (Danecek et al., 2011) parametric bootstrapped data using the Godambe information matrix as implemented in δaδi.
226
We used 1000 bootstrapped datasets to estimate confidence intervals as the maximum 227 likelihood parameter value ± 1.96×SE.
Inferring the probability of locus introgression under the best divergence model
229
Because the JAFS-based inference of the divergence history does not provide an assessment 230 of introgression probability for each locus separately, we developed an approach to estimate 231 the relative probability of each individual locus to be assigned to one of these two categories:
232
(i) loci which can readily introgress between species, and (ii) loci experiencing a highly 233 reduced introgression rate due to selection against foreign alleles and linkage. This probability 234 was estimated using the best-fit model identified in the previous section, which was a 235 secondary contact model with variable introgression rates among loci (SC2m) (Fig. 3b) were produced under each model. We then averaged the number of derived alleles within 247 entries across replicates to obtain a single JAFS for both the free introgression ( ) (Fig. 3c) 248 and the reduced introgression ( ) (Fig. 3d) is, the direction of introgression. A positive value of α reflects an increase in the probability of 267 ancestry from species one (introgression into S. aegyptiaca), whereas a negative value of α 268 reflects an increase in the probability of ancestry from species two (introgression into S. 
274
We designated outlier loci with respect to parameters α and β based on the assumption 275 that the genome-wide distributions of locus-specific cline parameters are both centred on zero. 
Geographic Clines
281
The geographic cline analysis was carried out in order to link allele frequencies at individual 282 loci with geographic position along a transect spanning the hybrid zone. We used the R Mediterranean S. senegalensis samples (Fig. 2b) . The FastStructure analysis (Fig. 2c ) 
Genomic Clines
339
The genomic cline analysis performed with the BGC program revealed different behaviours 
Geographic clines
354
The mean position of cline center (C) calculated over all fitted clines was located 12 km to the 355 east of Bizerte lagoon (Fig. 4) . Most individual locus clines tended to co-localize at this center c (Fig. 5) , showed a significant positive correlation on both sides of the hybrid zone.
366
The correlation was however much stronger in the S. aegyptiaca side (R² c-α = 0.274, P < 10 -10 ) 367 compared to the S. senegalensis side (R² c-α = 0.023, P < 10 -10 ).
368
We then tested whether the loci exhibiting the most abrupt transition in ancestry between clines. We found a significantly positive correlation (R² S-β = 0.27, P < 10 -10 ) between the two 373 parameters, confirming that loci with a low introgression rate also tend to display steeper 374 geographic clines (Fig. 6 ).
375
Moreover, we tried to connect genomic and geographic cline parameters with our (Fig. 7a) . Similarly, the distribution of the genomic cline parameter α also showed a deficit of 385 values around zero, and a majority of loci with an excess of S. senegalensis ancestry, in 386 keeping with the general asymmetry of the exchanges between the two species (Fig. 7b) . with the tension zone model (Barton and Hewitt, 1985) , in which the hybrid zone is 
408
The regions located outside the contact zone, which contain only parental genotypes, 
